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IMPORTANCE OF THE SWEET-POTATO CROP. 


The sweet potato is second in importance of the vegetable crops, 
being exceeded in value only by the Irish potato. In 1920 approxi- 
mately 1,085,000 acres of land in the United States were devoted to 
the production of sweet potatoes. The estimated production was 
112,368,000 bushels, with a farm value of $126,629,000. The greater 
portion of the crop is produced in a few of the Southern States, the 
important producing States being Alabama, Georgia, Mississippi, 
North Carolina, Texas, South Carolina, and Louisiana. 


1 During the progress of this work assistance was rendered by H. M. Conolly, formerly 
assistant horticulturist; F. E. Miller, formerly horticulturist; and C. J. Hunn, assistant 
_ horticulturist, Office of Horticultural and Pomological Investigations. 
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2 BULLETIN 1063, U. S. DEPARTMENT OF AGRICULTURE. 
PRELIMINARY STUDIES. 


In preparing for this investigational work on sweet-potato storage 
a study was made of the industry in the South. It was found that 
storage and marketing were by far the most serious problems con- 
fronting the grower at that time, but it was evident that little could 
be done on the marketing problem until the storage problem was 
solved. At the time these studies were made, careful estimates indi- 
cated that on the average the loss by decay was fully 30 per cent 
of the sweet potatoes stored in pits or banks, the common method of 
caring for the crop in the South, while in many cases the loss was 
complete. In addition to the loss due to storage rots, it was found 
that these potatoes were poor in quality when removed from the 
pits and decayed rapidly after they were placed on the market. 
From these preliminary studies it was evident that experimental 
work on sweet-potato storage was needed, especially in the South, 
where the bulk of the crop is grown, and that some method of stor- 
age was desirable which would give better results than the pit and 
bank methods. 

Various types of storage houses had been used in some of the 
sweet-potato growing sections, but at this time there were very few 
storage houses in the South, and practically none of these were in 
the sections of States producing large crops of sweet potatoes. 
Various commercial sweet-potato regions, including New Jersey, 
Delaware, Maryland, Lllinois, Iowa, and a few in the South, were 
visited, and studies were made of the types of storage houses and 
the materials and methods used in their construction, ventilation, 
heating, and management. The methods employed in harvesting 
and caring for the sweet-potato crop were also noted, and a study was 
made of the results obtained in the various types of houses under 
the different methods employed in handling the sweet-potato crop. 
From these observations it was thought that the first step should be— 
to devise a type of house that would meet the needs of the South. 
The good features of all the storage houses that had been visited 
were combined and a plan was made by the senior writer in 1912. 
This plan, somewhat modified, was later published in Farmers’ 
Bulletins 548 and 970. 

In 1912 a few houses were built in Alabama and Mississippi, ac- 
cording to these plans, and observations were made on the keeping 
of sweet potatoes in them. This work was done during the first year 
in cooperation with the agricultural colleges in Alabama and Mis- 
sissippi, but after that active cooperation ceased. The work was con- 
tinued in these and other States by the Office of Horticultural and 
Pomological Investigations of the Bureau of Plant Industry. The 
houses built in 1912 were so successful that they served as demon- 
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strations and object lessons, with the result that thousands of similar 
houses are now in use. 


OBJECTS OF THE EXPERIMENTS. 


Many problems arose relative to the management of storage houses 
built according to the plans as originally made and as modified from 
time to time. It became apparent that more EOS was 
needed on the problems involved. These were— 

(1) The factors which hasten the decay of sweet potatoes in storage. 

(2) The best methods of reducing the losses due to decay and to excessive 
shrinkage. 

(3) The effects on shrinkage and decay of different methods of handling 
sweet potatoes. 

(4) A comparison of varieties of sweet potatoes with reference to loss in 
storage from shrinkage and decay. 

(5) The effects on the keeping quality of sweet potatoes of temperature and 
humidity in the storage house. 


METHODS OF PROCEDURE. 


Experimental work on sweet-potato storage was begun in 1912 
and has been continued every year since. During the first four years 
all the experiments were conducted in houses owned and controlled 
by farmers or commercial firms, and the management was not en- 
tirely under the control of the investigators. During the five years 
1916-17 to 1920-21, inclusive, the work was carried on in a storage 
house erected for this purpose on the Arlington Experimental Farm 
at Rosslyn, Va. This house has been under the complete control of 
the investigators. 

In all of the experiments it was the aim of the investigators to have 
all the conditions identical, with the exception of the particular one 
being studied. Where the conditions were not alike the results are 
not considered in this bulletin. 

In all the experiments conducted in storage houses the sweet 
potatoes were subjected to a curing process for a period of two or 
three weeks, the length of time depending upon the weather and 
the condition of the potatoes. The curing consists of reducing the 
moisture content of the potatoes by means of artificial heat with 
thorough ventilation. The temperature during the curing period 
was usually maintained between 80° and 90° F. by means of. 
heating apparatus until the potatoes were cured, as evidenced by 
the “ feel” when handled or by the appearance of sprouts. When 
the potatoes were cured the temperature was gradually lowered to the 
desired point. The average temperature maintained in the different 
rooms in the experimental house is shown in figure k; 

Ventilation was provided by means of openings in the floor and 
through the ceiling and roof, as illustrated in figure 2, and by means 


4 BULLETIN 1063, U. S. DEPARTMENT OF AGRICULTURE. 


of doors and windows. During the curing period all ventilators 

were kept open. During the day the windows and doors also re- 

mained wholly or partially open unless the weather was cold or the 

atmosphere was very moist. By means of heat and ventilation, 

moisture was prevented from depositing on the interior of the stor- 
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Fic. 1—Diagrams showing the average temperature in the storage house at the Arling- 
ton Experimental Farm, Va. 


age house. During rainy or cold weather the doors and windows of 
the house were kept closed. 

Temperature and moisture variations in the experimental storage 
house were recorded by means of thermographs and hygrothermo- 
graphs. These instruments were standardized by comparison be- 
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fore beginning work each year and checked at occasional intervals 
while in use; they were all of the 7-day type, and the record sheets 
were changed each Monday, thus giving a continuous record for 
each storage season. 

The selection and the grading of the potatoes for each test were 
done by the investigators or by careful men under their direction. 
Shrinkage and decay were determined by weight. The percentages 
of shrinkage as recorded in the tables are progressive; that is, the 
record of loss at any period shows the total loss from harvest until 
that time. 
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Fic. 2.—Plan of the experimental storage house at the Arlington Experimental Farm, Va. 


COMPARISON OF THE KEEPING QUALITIES OF SWEET POTATOES 
UNDER CAREFUL AND UNDER COMMERCIAL HANDLING. 


To determine the effects of methods of handling on the keeping 
qualities of sweet potatoes, five tests were made to compare careful 
handling in the field and in the storage house with ordinary com- 
mercial handling. ‘These tests were all made in good houses in the 
South. The “careful handling” was done by men engaged in the 
experimental work, and all the conditions except the one under in- 
vestigation were kept the same. ‘Table 1 gives the results of the five 
tests in the four years 1912-13 to 1915-16, inclusive. 

Attention is called to the fact that both crate storage and bin 
storage were used in the tests. Under careful handling the minimum 
shrinkage was 5 per cent and the maximum 9.39, the average being 
7.52 per cent. The minimum shrinkage under commercial handling 
was 7.40 per cent and the maximum 20.40, with an average of 10 per 
cent. The average amount of decay was 0.45 per cent under careful 
handling and 3 per cent under commercial handling. 


6 BULLETIN 1063, U. S. DEPARTMENT OF AGRICULTURE. 
TABLE 1.—Comparison of the keeping quality of sweet potatoes under careful 
and under commercial handling. 


[Shrinkage and decay averages for two varieties in five Soreness tests in Southern States during four 
’ seasons. 


Careful handling. Commercial handling. 


Bate Test 4 : = : ’ 
Variety. Weight; Time Weight | Time 
: ss No. at in | Shrink- Fan t in | Shrink- Pees Storage 
harvest| stor- | age. harvest | stor- | age. septa Oe A ee 


decay. decay. tacle. 


time. | age. time. age. 


Pounds.) Days. | Per cent.| Per cent.| Pounds.| Days. | Per cent:| Per cent. 
161 5. 00 0.5 161 7. 40 1. 00 


Nancy Hall......- 1] 3,062 50 3, 062 Z Bins. 
Wooley-cs- cc = ee 2 120 125 9. 10 - 93 120 125 11. 60 2.08 | Crates. 
Nancy Hall....-.- 3 45 125 9. 39 5. 56 45 125 20. 40 15. 56 Do. 
Dooleyce: sess 4 42 131 8. 33 2. 00 42 131 10. 70 5. 00 Do. 
Nancy Halls === 5} 9,510 114 8. 30 . 41 | 110, 663 114 10. 10 3. 04 | Bins. 
Povalees soso sa- a By (el Se Se ee es ee 1135 932. | Ses ssat se eee alae ete 
PANV ela PO sees le See a |poecese 131 7. 52 Be le ees ee 131 10. 00 3. 00 


COMPARISON OF HOUSE STORAGE AND BANK STORAGE OF 
SWEET POTATOES. 


To compare the keeping quality of sweet potatoes in storage houses 
and in outdoor banks or pits, several experiments were conducted in 
the South during the three years 1913-14, 1914-15, and 1915-16. In 
each test the methods of handling and all conditions were the same, 
excepting the kind of storage used. The sweet potatoes were care- 
fully handled for both types of storage and the banks were very well 
made; in fact, the banks were much better than the average. Sweet 
. potatoes are not stored in banks in the North and to only a small 
extent in the colder portions of the South. In regions where freezing 
‘occurs sweet potatoes stored outdoors in any kind of banks are in 
danger of chilling, even though protected from freezing. Table 2 
gives the results of storing 10 lots of sweet potatoes in houses and 
in banks. 

Table 2 shows that the percentage of decay of sweet potatoes 
stored in houses ranged from 0.5 to 2 per cent. In banks the vari- 
ation was from 4 to 40 per cent. The average decay of all the tests 
was 1.2 per cent in houses and 14.33 per cent in banks. The length 
of time the comparable lots of sweet potatoes were in storage was not 
always the same, but where there was a difference the shorter period 
was for those in the banks. As already suggested, the potatoes 
stored in these particular banks kept in much better condition than 
in the usual banks. This was due to the careful handling of the 
potatoes and to the making of good banks. 

Many ordinary banks and pits of potatoes were examined during 
these studies. Generally the proportion of decay was between 25 and 
50 per cent, and in some cases 100 per cent. 
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TABLE 2.—Relation of the place of storage to the keeping quality of sweet 
potatoes. 
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[Percentage of loss due to decay in a storage house and in outdoor banks and pits.] 


In storage house. In banks or pits. 
Variet Test | Year Weight Weight 
¥ No. - | Time & Loss | Time : hos 

in stor- due to |in stor- a ue to 

age are decay. age. betes decay. 
Days. | Pounds. | Per cent.| Days. | Pounds. | Per cent. 
Prininipe ye el. te 1 | 1913-14 137 6, 000 0. 60 124} 42, 000 10. 00 
Nanya Eales ae as Aa 2 | 1914-15 106 84, 000 - 60 106 4, 500 17. 30 
INitaGy Vale 2 Sse. teisa cs sce tot 3 | 1915-16 118 48, 000 1. 50 102 18, 000 33. 30 
Naneyeriall:qt=ses-e: secs: 4 | 1915-16 103 90, 000 2.00 103 30, 000 11. 60 
rrp eee 5 | 1915-16 115 | 372, 000 1. 50 108 12, 000 7. 30 
Nat CyEHalle tse. ese os ee 6 | 1915-16 110 | 168, 000 . 60 110 6, 000 6. 50 
ian Gye bia llee satires os 2 Soon cae 7 | 1915-16 123 | 120, 000 50 120 1, 800 6. 40 
Mixedivanieties= $< .5-<s2s6324=-8 8 | 1915-16 114 48, 000 1. 00 114 60, 000 4.00 
INancyelallins- ee ccs. see eee 9 | 1915-16 110 48, 000 1.75 110 18, 000 35. 00 
Bancy balls... Sp2tk =. See HO Me eee ened Aes. 2) ott oe 110 12, 000 40. 00 
MP GAR oe SiR oN At Scene a SE IN CETETLD EL Begala Mal bOURE Re 204:-300) | 22522 
ASV CTA POs ps oe ee eee eee [sae oee 1a ear seeresees 73} Oa gene Ui LY La ea ae 4, 33 


It is impossible to control the temperature and moisture in banks, 
therefore in unfavorable seasons nearly all potatoes stored in them 
are lost by decay. This was the case in many sections of the South 
during the cold winter of 1917-18, when the banked potatoes froze. 
More labor is required to store potatoes in banks than in houses, as 
the pits must be made each year. It is not always possible to remove 
the potatoes from banks when wanted, because of unfavorable weather 
conditions, as it is not safe to open a bank of potatoes during cold or 
rainy weather. Potatoes which have been stored in banks are of low 
quality and decay rapidly, probably owing to lack of complete curing 
resulting in a watery potato. But even if potatoes stored in banks 
kept as well as those in storage houses, it would still be desirable to 
store in houses because of their greater convenience. 


COMPARISON OF THE KEEPING QUALITIES OF INJURED AND 
UNINJURED SWEET POTATOES. 


Some injury will result even with the most careful methods of 
harvesting and handling sweet potatoes. The plow or other harvest- 
ing implement cuts and bruises some of the potatoes. Some bruising 
is incidental to handling in the field and in storing. To determine 
the effects of cutting and bruising on shrinkage and decay in storage, 
potatoes injured at digging time were sorted and kept separate. 
For comparison, lots of uninjured potatoes of the same varieties 
were kept under like conditions. Three standard varieties were 
used in this experiment, which was conducted in the experimental 
storage house at the Arlington Experimental Farm. The results of 
this experiment are given in Table 3. 
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TABLE 3.—Felation of cut or bruising injury to the keeping quality of sweet 
potatoes. 


[Shrinkage and decay averages for three varieties kept at a temperature of 50° to 55° F., seasons of 
1917-18 and 1918-19.] 


ink- Shrink t end of— 
Average |, ue eee Weight 

ae al weight at|*8S ay ah sen apa aici don Mossductodeeay 

Variety and harvest |_ 208 storage 164 d : 
condition. time. |curing,| _ 51 82 111 | 141 | 164 Ben ays. 
* |19days.| days.| days.| days.| days. | days.| P ; 

Per Per | Pr | Heke Chea | ala Ciae: |woak er: Per 

Uninjured: Pounds. | cent. | cent. | cent. | cent. | cent. | cent. | Pounds. | Pounds. | cent. 
Big-Stem Jersey.| 142.56 6.59 | 8.02] 9.42] 10.88) 12.09] 13. 54 123. 25 1.81 1:2 
Nancy Hall..... 140. 00 7.14] 8.46] 9.69 | 11.03 | 12.12] 13.10 121. 56 . 84 . 60 
Southern Queen.| 153. 09 7.83 | 9.12 | 10.49 | 12.00 | 13. 21 | 14.69 130. 59 . 59 38 
(Rotaly ewes s22 Ss ASHSGGr |S. ck SNE eR ot Be ak ea Sogn dee eee 375. 41 3250p reek 
ANVCLASs: 2:25 deh ee Ue 2oRne SH50°| G9F88 | SSE 2497) TSN SS see ee es eee 75 

Injured, cut, and 
bruised: 
Big-Stem Jersey . 73.25 | 14.44 | 19.75 | 23.59 | 27.09 | 30.33 | 33.83 48, 47 20.16 | 27.52 
Nancy Hall..-... 46.06 | 18.52 | 21.51 | 23.88 |} 26.19 | 27.99 | 29. 51 32. 47 4, 28 9. 29 
Southern Queen. 71.97 | 12.55 | 14.67 | 16. 54 | 18.64 | 20.06 | 21.88 56. 53 1.94 2. 69 
otal shee MQ UAR YE acre Bie | ts seats eeere gens care | se ayer ee re ae ee 137. 47 26:38. |nasaee 
INVCTAL Crs easter es NAV SS TLS 26e | 2taOl le 28709 ong L || 28.i alana Sere eee eras 13. 79 
1 


Every potato in the damaged lots was either cut or bruised. Table 
3 shows that for every period the shrinkage of the injured sweet 
potatoes was much greater than that of the uninjured ones. ‘The 
exposure of the cut surfaces and the drying up of the decayed sweet 
potatoes caused a higher shrinkage in the injured lots. At the end 
of the storage period the average shrinkage of the three varieties 
was 28.13 per cent for the injured and 13.83 per cent for the un- 
injured potatoes. The Big-Stem Jersey variety showed the highest 
percentage of shrinkage and also the largest proportion of decay 
in the injured lots. The Southern Queen had the smallest percent- 
age of shrinkage of the injured lots. The extent of decay was con- 
siderably greater in the injured than in the uninjured lots. The 
average loss for the three varieties was 0.75 per cent in the unin- 
jured lots and 13.79 per cent in the injured lots. The greatest loss 
was in the Big-Stem Jersey, being 27.52 per cent in the injured lot 
in comparison with 1.27 per cent for those not injured. The propor- 
tion of decay in the injured lot of the Southern Queen variety was 
very small, being only 2.69 per cent, or less than one-third as much 
as in the Nancy Hall and less than one-ninth as much as in the Big- 
Stem Jersey. It is a matter of common observation that the South- 
ern Queen will stand rough handling better than any of the other 
standard varieties. The cut surfaces of this variety heal rapidly 
under good storage conditions. It should not be inferred, however, 
that great care in handling it is not important, for under less favor- 
able conditions the loss might be much higher. The excessive shrink- 
age and the poor appearance of the injured potatoes reduce their 
market value materially and are of sufficient importance to justify 
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careful handling. The conditions under which this experiment was 
conducted were more favorable than would ordinarily exist in com- 
mercial practice. The loss due to decay was not as great as would 
usually occur. Under ordinary conditions the cut and bruised sweet 
potatoes should be disposed of at harvest time. 


COMPARISON OF THE PRACTICES OF SORTING AND NOT SORT- 
ING STORED SWEET POTATOES. 


It has been very generally believed that when sweet potatoes be- 
gin to decay in storage they should be sorted to pick out the diseased 
ones. Observations on this point indicated that this sorting was of 


doubtful value. Experiments were begun in 1912 and continued in 


each of four years to determine whether it is safe to pick out the 
diseased sweet potatoes. The sorting was carefully done, so as to 
avoid bruising as much as possible, about once a month during the 
storage period. 

In all, seven tests, including three varieties, were made. The aver- 
age storage period for all of these experiments covered 134 days. 
The results are given in Table 4. 


TABLE 4.— Relation of sorting to the keeping quality of sweet potatoes. 


eee and decay averages for three varieties in seven storage-house tests in Southern States during 
four seasons.] 


Sorted. Not sorted. 
Variet BY, WwW nt Ti | Weight Weight Ti Weight 
ariety. ear. |Weight/Time| Weig ei ime| Weig 

at the| in |at end of|Shrink- Pig o|atthe| in Jat end of|Shrink- ies 
begin- | stor- | storage | age. |Gocqy.| begin-| stor-| storage | age. ae “ 
ning. | age. | period. Y-) ning. | age. | period. eon 

| 

————qg | q§— lc \mme  \crmr Din 6, Kg qe —“— | _____ 

Per Per | Per Per 

Lbs. |Days.| Lbs. cent. | cent. | Lbs. |Days.| Lbs. cent. | cent. 
Dogley sss.) 225. 1912-13 300 125 | 272.4 9.2] 0.93 300 | 125] 272.79 9. 30 0.74 
Nancy Hall...... 1912-13 50 182 39. 0 22.0} 6.00 50 | 182 40.00 } 20.00 4.00 
Dooley 22s 222-0. 1913-14 847 106 | 759.76 10.3 | 2.70 | 2,527 106 |2, 239.93 | 11.36 1.20 
187i) ae Reps e oes | 1913-14 42 131 36. 25 2574, 5.00 42) 131 38. 26 8. 90 2. 00 
Nancy Hall..._.. 1913-14 42 125 34. 57 17.7 | 4.40 42 125 36.67 | 12.70 Pat: 
Big-Stem Jersey... -| 1914-15 36 152 32. 00 11.1] 8.00 36 152 32.11 | 10.80 2.00 
Nancy Hall....-- 1915-16 32 103 29. 06 OAH Vee ee 29 103 26. 74 (idk VB oess Se 
Total........ eee a ae Loose Lee pe ea 2, 686. 50 |........ Lowa 
Neeraba se Arts. fe: $32 7 Lie 0182! i FRIESE, 6 1 ae 11. 24 | 1.21 


Except in one experiment with the Nancy Hall variety, the decay 


. was greater in the sorted lots than in those not sorted. The average 


decay of the sorted lots was 2.63 per cent and of those unsorted 1.21 
per cent. Under less careful handling there would probably have 
been more decay in both sorted and unsorted lots, but especially in 
the former. No definite explanation can be given for the larger 
percentage of decay in sweet potatoes that were sorted, but it is 
possible that slight bruising resulted from handling, and that the 
sorting increases the chance of spreading disease from decayed to 
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sound sweet potatoes. One decayed sweet potato left undisturbed 
might be in contact with several sound ones, all of which would 
eventually become diseased, but it would require considerable time 
for all of these to decay completely. When sorted, each of the pota- 
toes which had become infected with disease might be placed in con- 
tact with several uninfected ones, thereby spreading the disease to 
them. 

Since sorting increases disease injury and in addition requires 
considerable labor, it seems inadvisable to disturb sweet potatoes 
until they are to be placed on the market. Should decay appear 
to be serious, the potatoes should be sorted and, if the market is at all 
satisfactory, disposed of immediately. 


COMPARISON OF THE KEEPING QUALITIES OF VARIOUS 
VARIETIES OF SWEET POTATOES. 


Experiments were begun in 1916 to determine the shrinkage and 
decay in storage of the most important varieties of sweet potatoes 
grown in the United States. These experiments were conducted in 
the storage house at the Arlington Experimental Farm, Va. The 
sweet potatoes were placed in bushel crates in the field and hauled 
to the storage house. At the house they were cleaned by wiping 
each potato with a soft cloth. The potatoes were then placed in 
weighed crates, and a second weighing showed the quantity stored. 
Only one crate of a variety was used in these experiments, and with 
some varieties there was not always a full crate. During the curing 
period, which averaged 20 days, the temperature was maintained be- 
tween 80° and 95° F. After this it was gradually reduced and main- 
tained between 50° and 55° F. for the remainder of the storage 
period. The crates of potatoes were weighed once each week during 
the curing period and approximately once a month thereafter 
through the storage period. One year the weights were taken every 
day during the curing and once a week throughout the remainder of 
the storage period. As the differences from day to day during cur- 
ing and from week to week throughout the storage period were rather 
slight, the figures given are based on the weights at the end of curing 
and at monthly intervals thereafter. The results for the four years 
1916-17 to 1919-20, inclusive, are given in Table 5. 


Table 5 shows that the average shrinkage during the curing period 


was 7.97 per cent. The lowest shrinkage was 6.07 per cent for the 
Big-Stem Jersey, and the highest 10.27 per cent for the Gold Skin. 
It is worth noting that these varieties belong in the same group. 
Excepting the Gold Skin, all the varieties in the Jersey group were 
low to medium in shrinkage during the curing period. Of the other 
important varieties, the shrinkage during the curing period was as 


tie 
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follows: Triumph, 6.75; Porto Rico, 7.10; Nancy Hall, 6.77; Southern 
Queen, 7.10; Pumpkin “ Yam,” 8.51; Dooley, 9.62; Red Jersey, 6.34; 
and Yellow Jersey, 7.11 per cent. 

Shrinkage continued throughout the storage period, but was great- 
est during the curing period, and the rate gradually decreased to 
the end of storage. The shrinkage due to loss of moisture during 
the curing period, which averaged 20 days, was nearly half the loss 
for the entire storage period of 160 days. 

The average loss in weight for all varieties for the entire storage 
period was 16.52 per cent, the lowest being 12.96 per cent for the 
Pierson and the highest 21.01 per cent for the Gold Skin variety. 
The heavy loss in the latter was caused largely by the drying of 
decayed potatoes. The sweet potatoes in this experiment were in 
storage for a longer period than is usual in commercial houses. In 
fact, the average storage period for sweet potatoes is probably not 
more than three months, since marketing usually begins soon after 
the potatoes are stored and continues until all are removed. Very 
few sweet potatoes remain in storage longer than four months, so 
that the 113-day period is more nearly comparable to commercial 
storage than 160 days. 


TABLE 5.—Relation of variety to the keeping quality of sweet potatoes stored 
in crates. 


[Shrinkage and decay averages in storage-house tests during four seasons.] 


Average Shrink- Shrinkage at end of— pee 

of pe ape due to 

te toes at | during 113 1423 | 160 for 1a 

curing, | = or 160 

pas |20 days. 50 days. /83 days.) iqavs. |' days..| days. days. 

were emcee MS Wel cbr ) 

Pounds. | Per cent.) Per cent.| Per cent.) Per cent.| Per cent.| Per cent.| Per cent. 
AY este hye a a 7. 03 8.15 9. 67 10. 87 11. 98 Te Vaya (ie Se eth 
Welmonteess. ees ee eA 8. 44 10. 57 12. 05 13. 41 15. 00 16. 44 1.08 
Georgia (old-time (“var”). - 8. 80 10. 83 12. 62 14, 52 15. 58 17. 63 32 
Yellows Same ae = 28.8 7.57 10. 50 12. 28 14.15 15. 74 16. 81 ate 
Vineless Pumpkin ‘‘ Yam’? 2. 7.05 9.10 10. 86 12. 58 14. 49 15. 58 35 
LENG Solas Seas Tees ee La eee 7.08 8.37 9. 83 10. 98 12.13 IDSOG eR ues 
Yellow Strasburg..........-. 7. 06 9. 08 11. 06 12. 37 13. 42 14, 46 02 
SEDUCED | dai yg ee 6.75 8. 28 9. 60 11. 38 12. 40 12. 98 25 
TE ISTIC ef: Se oo AG oe alee Ae 6. 81 11. 80 13. 98 16. 01 17.73 18. 64 2.45 
Red Bermuda: 252202 6 4 7.64 9. 73 11. 36 12. 84 4.31 15. 24 72 
RedsBrazile se tees Fee 7.98 10. 38 12. 24 14. 08 5 5) 16. 89 2.18 
ERCVAVVICSU 38s = ens. 9. 43 11.12 12.74 14. 66 17.01 17.75 . 38 
DIOR TACOs oo bt oe weno ae 7.10 8. 87 11.05 13. 09 14, 24 15. 29 13 
| OTIS a i eth eo ae eli 7. 89 9. 46 10. 92 12.15 13. 65 15. 47 19 
DAM OM eye ie eos ce 4.90 9.11 10. 34 11.51 12. 69 13. 73 07 
WONG eer cant AE Ed 7.34 9. 33 10. 98 12. 47 13. 90 14. 87 1. 39 
General Grant Vineless....-.. 7. 50 9. 59 25 13. 00 14, 49 UGS: Sule Bette he 
Piney Fait sae e* and ty Ae 6.77 8.31 9.73 11. 43 12. 58 13603] (5 PECTS: 
VAI ENOTES = Seo t) 7. 80 9. 44 10. 99 12. 59 13. 93 14. 88 . 40 
Southern Queen.-.......---..- 7.10 8. 84 10. 38 11. 89 13. 03 14. 09 . 02 
UFathaegal avon Grits eh eer oe 8. 51 11.17 (BP 97/ 15. 59 17. 32 18. 57 2. 64 
INGELON eee EN EE A SA 8.73 13: 35 15. 50 18. 37 19. 26 20. 46 1.58 
1D) choy ae SS aie aaa peti cee ee 9.62 12. 36 14,11 16. 49 18. 22 19. 86 34 
HEC ersey.: te8 TEE EAS 6. 34 7. 80 9. 46 11. 45 12. 68 14.75 14 
Big-Stem Jersey.--------.---- 6. 07 8. 06 10. 11 11. 90 ih all 14, 43 3.65 
‘Yellow Jersey. ja Saree O50) i Baar | foal 8. 57 10. 19 12. 03 13. 49 14. 88 1.37 
EXCL ISS te Te eae Oh Ae be ae 10. 27 12. 88 14. 99 17. 56 19. 45 21.01 8. 66 
Average for all varieties. | 7.97 10. 20 | 11.99 13. 82 eel 16. 52 1.10 


1 Average for only two years. 2 Average for only three years. 
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The loss due to decay in this experiment was very small, the 
average being only 1.10 per cent for all varieties. Among the 
varities tested, those showing the greatest loss were the Gold Skin, 
8.66; Big-Stem Jersey, 3.65; Pumpkin “Yam,” 2.64; Haiti, 
2.45; and Red Brazil, 2.18 per cent. Of the 27 varieties in the ex- 
periment 4 showed no decay; 7 varieties had a loss between 0.02 and 
0.25 per cent; 6 varieties between 0.25 and 0.50 per cent; 1 variety 
0.72 per cent; 4 varieties between 1 and 2 per cent, and the others 
showed losses between 2.18 and 8.66 per cent. 

The conditions in the storage room were nearly ideal; therefore 
the loss due to decay was so slight that differences between varieties 
mean very Little. 

Several varieties, chiefly those belonging to the Jersey group, 
namely, Red Jersey, Big-Stem Jersey, Yellow Jersey, and Gold 
Skin, though not showing excessive decay, had begun to deteriorate 
and from a commercial point of view should have been removed 
sooner. 


COMPARISON OF THE KEEPING QUALITIES OF SWEET POTATOES 
WHEN STORED AT DIFFERENT TEMPERATURES. 


To determine the effects of different temperatures on the keeping 
qualities of sweet potatoes, experiments were conducted during 
1917-18 and 1918-19. Three standard varieties of sweet potatoes 
were stored in each of three different rooms, where after the cur- 
ing period it was the plan to maintain the temperature between 50° 
od 55° F., 55° and 60° F., and 60° and 65° F., respectively. Theaim 
during curing was to keep the temperature high enough to cure the 
potatoes properly, all three rooms being treated alike. After the 
curing period the temperature was gradually lowered in each room 
and an effort made to maintain it between the points mentioned. The 
average weekly temperature usually varied only a few degrees, as 
shown in figure 1. 

The shrinkage of sweet potatoes at the end of the curing period 
and at various intervals during storage and the percentage of loss 
due to decay are shown in Table 6. 

Table 6 shows that under all temperatures about half the shrink- 
age occurred during the curing period. After the curing period the 
shrinkage continues, but the rate is rather slow, averaging less than 
14 per cent a month under the three sets of temperatures. Comparing 
the average percentage of shrinkage under the three different tem- 
peratures, it is seen that it is greater at the higher temperatures. The 
difference between the first two sets is especially noticeable, and is 
just as noticeable with the Big-Stem Jersey and Nancy Hall varieties 
in the third set. The Southern Queen showed less shrinkage at 60° to 
65° F. than at any other temperature. The average total shrinkage of 
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the three varieties for the storage period of 164 days was 13.83 per 
cent when stored at 50° to 55° F., 15.27 per cent at 55° to 60° F., and 
15.70 per cent at 60° to 65° F. These percentages are fairly low for 
such a long storage period, especially for storage in crates. At 111 
days in this experiment, this period being comparable to the time 
sweet potatoes are ordinarily held in storage, the average percentage 
of shrinkage was 11.33 at 50° to 55° F., 12.47 at 55° to 60° F., and 
13.22 at 60° to 65° F. 
TABLE 6.—Relation of temperature during storage ot the keeping quality of 
sweet potatoes. 


[Shrinkage and decay averages of three standard varieties in storage-house tests during two seasons. ] 


| | Loss Loss in weight at end of— 
. in 

Tem- Weleny. weight | Loss due to 
Variety. pera- SaaS dur- a es a es | dgcay in 164 

ture : ing ays. 

time. | cur- | days. | days. | days. | days. | 164 days. 
ing. 
Sa Lbs. | Per ct.) Per ct.| Per ct.| Per ct.| Per ct.| Lbs. | Per ct.| Lbs. | Per ct. 


Big-Stem Jersey....| 50 t0 55 | 142.56 | 6.59 | 8.02] 9.42 | 10.88 | 12.09 | 19.31 | 13.54 | 1.81 Ve FZ 


Nancy Hall.........| 50t0 55 | 140.00 | 7.14] 846] 9.69 |} 11.03 | 12.12 | 18.44 | 13.10 . 84 . 60 
Southern Queéen....| 50 to 55 | 153.09 | 7.83} 9.12 | 10.49 | 12.00 | 13.21 | 22.50 | 14.69 .59 . 38 
Total for three 
WAnlebiesese s|metaaaece AS Hs Otome enon Rl a oaete tll ime ee [eerie 60525) [Rese e Edie oe SS 
Average for 

three varie- 

GCS He escteies| la claisis w oare|icsiseiere om MAeoa ee Se Doe On Se LlaSSe lee Aon| eeceeee T35SSe| Sees 75 
Big-Stem Jersey-...| 55 to 60 | 144.16 (exe! 9.02 | 10. 82 | 12.59 | 14. 24 | 22.50 | 15. 61 1.69 Meola 
Nancysttalliee see 55 to 60 | 144. 47 8. 50 9.73 | 11.12 | 12.74 | 14.30 | 22.31 | 15.45 tia) - 49 
Southern Queen....| 55¢0 60 | 151.72} 8.71 |) 9.68 | 11.53 | 12.09 | 14.03 | 22.44 | 14.79 - 56 37 

Total for three 

Vanievles--selosaacsces CUETO i 2 Pa SN Se ee | ee ee Nee te a Gie2ouleaeeeee 221902 a ees 
Average for 

three varie- 

ERASERS ae A | Pee eee ep pene Se 8.32.| 9.48 | 11.16 | 12.47 | 14.18 }..-.... tS fe oes ices 67 


Big-Stem Jersey ....| 60 to 65 | 1389.94 | 7.98} 9.60 | 12.10 | 13.75 | 15.46 | 23.62 | 16.85 | 3.31 2. 36 
Nancystiallin is. + 60 to 65 | 1438.16 | 9.17 | 11.05 | 18.18 | 14.69 | 15.89 } 24.12 | 16.85 .18 . 54 
Southern Queen. ...} 60 to 65 | 150.53 | 6.73 | 8.24 | 10.40 | 11.73 | 12.81 | 20.34 | 13.51 |...._.-|....... 


Total for three 
VATICIESH ses. 2 sees: BRAND Peer ees | bees eke |e Gee AB ARER (LE Septet G8R09 Nea Av OGt| pie auey 
Average for 


WIGS ae eb She eed lgeioseategs e937, 295 GLUE 87a) els. 22 |) L468 eee UBS 7) Wedaneac . 96 


1 Weight means the average weight of potatoes stored per year (total weight divided by 2). 


Toward the end of the storage period the Big-Stem Jersey usually 
withers at the tips, while the two other varieties remain plump. The 
Southern Queen retains its plumpness better than the others. For 
this reason Jersey varieties are usually marketed first. 


KEEPING QUALITIES OF SWEET POTATOES STORED IN BINS 
AND IN CRATES. 


Sweet potatoes may be stored in bins, or in crates, boxes, hampers, 
baskets, or other containers. It is often asserted that crates, baskets, 
and other containers are better than bins, because when decay sets in 
it is likely to be confined to the container holding only a small quan- 
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tity; but in bins the decay is likely to spread throughout the large 
bulk of the potatoes. It is asserted also that less injury occurs in 
handling where small containers are used, because the potatoes are 
placed in the receptacles in the field and are not disturbed until pre- 
pared for market; but when stored in bins the potatoes are gathered 
in baskets and dumped into bins, and some bruising will occur even 
with the most careful workers. In ordinary commercial handling 
there is considerable bruising. 

Experiments were begun in 1917 to study the shrinkage and decay 
in three standard varieties of sweet potatoes stored in 1-bushel crates 
and in bins. The bins used were about 4 feet wide, 8 feet long, and 7 
feet high, although the potatoes were seldom more than 5 feet deep 
in the bins. After the potatoes were plowed out they were placed in 
1-bushel crates and hauled directly to the storage house. Those put 
in bins were first cleaned and weighed. The potatoes intended for 
the crate experiments were cleaned and placed in weighed crates, and 
the total weight was then recorded. The crates were not disturbed 
until the end of the storage season. In the room where these expert- 
ments were conducted the temperature was maintained between 55° 
and 60° F. The average temperature in this room is shown in fig- 
ure 1. 

Table 7 presents the results of these experiments for 1917-18 and 
for 1918-19. 


TABLE 7.—Relation of the storage receptacle to the keeping quality of siveet 
potatoes. 


[Shrinkage and decay averages of three standard varieties stored in bins and in crates during two seasons.]} 


| Average weight at— 


Storage | Le | weet eet 
Variet ae in Lossin weight due |Lossin weight due 
ELIE eee Astor End of to shrinkage. to decay. 
tacle 3 Harvest t 
ge. ie. storage 
period 


Se ee ee ee 


Days.| Pounds. | Pounds. | Pounds. Per cent.| Pounds. |Per on 


Big-Stem Jersey........... Jens: | ig | rate | iaites | “aats0| iser| 169 1.17 
Nancy Hall.............. Grate. 162 | 'iscee| ’tineo| “azoe| inaz| cto}  l14 
Southefn Queen........... i GE a a ee 
ee eet Grate.) leet | fara | Pgerioa | Vsoey| ino] mar] 287 


1 Only one year, 1918-19. 


Table 7 shows that the average shrinkage for the three varieties 
was greater in crates than in bins, although the difference was not 
as great as is commonly supposed. The average percentage of decay 
was a little greater in the bins than in the crates, although it was 
so slight that the difference is not of great importance. Under less 
favorable conditions the differences might be greater. 


ses wtih calle te a 


| 
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The sweet potatoes in the bins were kept longer than those in 
erates. If the latter had been kept the full length of time (1713 
days) the shrinkage would have been a little greater, since during 
the last month of storage the average shrinkage of the three varieties 
at 55° to 60° F. was a little more than 1 per cent, as shown in Table 


6. The results with the Nancy Hall are for one year only, since 
60) ao 

fr BN CEEELELEE - 
50 Hatt eee 7 
EE | 


WEEKLY AVERAGES 


Hust : - x 
oe 
Tem TTL LU WT LTIE TTT TET TTY [Nr mage i 


Hci oT cOK TITAN TONGTNN 
MANUALS AN\AAMAAANAAR 
TUCO CCGG CCUG CUA AA IVEDETLEUAUUEUAEUAUEUA ESE ACNAOAOU 
AAALAC PO Sate AN GRaWessasRgs eee ee ee ll 

HTT Te SANA AADOANOANOAAANAANAAGGGANGnaGatI 
Th FATARUOLCGUUOUTONEAUGALG LLL FEVUVROUUUUUSUOUTUTNNARONUOUNNTTNVERYHONUUUNUNUENG 
Hii hi Ae WANN 
PAEAARAKAAR AAA, AANAARAANAAAA AAKANAAKARARAAAAAAAA AAAS AANA AAR AAA AAAAK ARS UA TAAAAARAL 


A AVSANUAANIAOAACANANANUASCINUNANANGRRONONUANOIAANUAONANHNRUAURURUAN CUNO CRNAENY 


xa Tey [ins [LT fxd | PUT bel PPT ee TTT ext] 


I918 = 1919 
PERIODS OF SEVEN DAYS EACH 


DAILY AVERAGES 


THERMOGRAPH SHEET FOR THE PERIOD A--B. 


Fie. 3.—Diagrams showing the temperature in the interior of the bins (solid lines) as 
compared to the temperature of the air (broken lines) in 1918-19 at the Arlington 
Experimental Farm, Va. The upper diagram gives the average temperature for the 
Storage season, by weekly periods. The middle diagram gives the same data by daily 
averages. In these diagrams each square indicates a period of seven days. The lower 
diagram is a typical thermograph sheet, in this case for the period A-B. 


there was no bin test of this variety in 1917-18. The shrinkage of 
this variety was low in both the bins and crates in 1918-19. 


RELATION OF THE TEMPERATURE IN THE BINS TO THE TEM- 
PERATURE OF THE SURROUNDING AIR. 


Air-soil thermographs were employed to ascertain the differences, 
if any, between the temperature in the center of the bins and the 
temperature of the air in the storage house. Figures 3 and 4 show 
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the temperatures in the bins and of the air recorded by the 
instruments and averaged by 2-hour periods for the years 1918-19 
and 1919-20, respectively. The variety used was the Southern 
Queen, and the bin contained about 75 bushels each year. The 
average temperature in the bins was somewhat higher than that of 
the air, and the fluctuations in temperature were less marked in 


Igi9 — 1920 
PERIODS OF SEVEN DAYS EACH 


DAILY AVERAGES 


hia TTR 


Ru TRE ER OTE 
ANVOAURAKUAUAAUHORONUIAUAUGUANNNONOUNANEAQUANONENOVEAUAURVANENONONINUNARIAOSNCARUEQRUNNE 


AO Hae HH A 


Bec HANATONOAAADAAGRAGAMONANOAANOANOAOADAGOAADAADAAADNNONAAViiaaasuanesteuemszzsess; 

WVUUEUUOONUCUONEENOUOUENSNURENUOUUYOUOUOOEUUOOUED TULL HUTT 
LMA MAA A 
VA UANNAAMAA AMAA AACE ALTAAAA Un UAAANAAAAANAAAAANAANAARAKNAARA MA AAAANA AAA 
AM AAAAAAA AWA AAA AMAA AAA 


Vet] TTT Ne TY ee T ] [ fT ip I fT 


eas 


THERMCGRAPH. TS ial iaeRiael ‘a ry 


Fic. 4.—Diagrams showing the temperature in the interior of the bins (solid lines) as 
compared to the temperature of the air (broken lines) in 1919-20 at the Arlington 
Experimental Farm, Va. The upper diagram gives the average temperature for the 
storage season, by weekly periods. The middle diagram gives the same data by daily 
averages. In these diagrams each square indicates a period of seven days. The lower 
diagram is a typical thermograph sheet, in this case for the period A’—B’. 


the bins than in the air. Some work was done in studying the 
temperature of the bins as compared with that of-standard bushel 
crates, but owing to its incompleteness the results are not presented 
here. In general, the temperature in the crates was about the same 
as that of the surrounding air and somewhat lower than the tem- 
perature of the interior of the bins. 
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COMPARISON OF THE KEEPING QUALITIES OF FOUR IMPORTANT 
COMMERCIAL VARIETIES OF SWEET POTATOES STORED UNDER 
LIKE CONDITIONS. 


Experiments were begun in 1917 to determine the relative keeping 
qualities of the more important commercial varieties of sweet 
potatoes. The Southern Queen, Nancy Hall, Big-Stem Jersey, and 
Porto Rico varieties were used in this experiment, and the purpose 
of the workers was to store these in bins in sufficiently large quan- 
tities to be comparable with commercial conditions. (Table 8.) 


TABLE 8.—Comparison of the keeping qualities of four standard varieties of 
sweet potatoes stored in bins. 


[Shrinkage and decay averages at a temperature of 50° to 55° F. during four seasons.] 


| Weight at— | 


| ia ae ee ee ‘ ‘ Weight of ot, 

ee ‘Room Loss in | Shrink- Time in 

Variety and year. | No, | Harvest | End of | weight. age. ere Decay. | storage. 

Fame storage 
F period. 

Southern Queen: Pounds. | Pounds. | Pounds. | Per cent.| Pounds. | Per cent. Days. 
iON E3i ko Se EE Pee Rees Se 3 | 2,512. 50 | 2,119. 37 393. 12 -15. 65 20. 56 0. 82 171 
GO) fe sat Ut eee eee nee 3 | 3,349.00 | 2, 947. 81 401. 19 11. 98 6. 50 . 19 172 
TSIO-O 0. EEL Bes SES 3 | 2,217. 81 | 1,984. 75 233. 06 10. 51 8. 94 - 40 159 
LIS U 9) ie ee eee 3 | 1,498.75 | 1,397. 25 101. 50 6.77 2. 00 .13 164 

TSC ees a, | 9,578.06 | 8,449.19 | 1,128.87 |.......... 3800 [oho [ae eee 
PANS Rohe (ee Sie Rama 1 eae Meee, || Se od Ha GT Silt 2s ol Se eb a eB LA7ONHS ISTE . 40 1664 

Nancy Hall: 1 ie 
AOTS= 193 a5 foe ao ee 3 | 3,970. 56 | 3, 506. 69 463. 87 11. 69 19. 94 . 50 172 
1919°205. 22. ELS it GF. - 3 | 1,657. 62 | 1, 528. 37 129. 25 7. 80 18. 25 - 80 159 
O20 ee ae ete cae 228 3 | 1,498.50 | 1, 407. 12 96. 37 6. 43 11.75 79 165 

A WCE ape de ements (nae Git 7, 126. 69 | 6, 442.19 GSOP SON Re ae sacs Wa OAR Soo eee al ate 
Averages. i rgcd sb bet eee eas 58. 4s = Sere 9. G75 PEELS Try 63 1654 

Hig-Stem Jersey: | a ! 
See 3 | 1,931.50 | 1,699. 50 232. 00 12. OL 91. 94 4, 76 171 
1918-19) eet 3 | 4,070.31 | 3,473.69 596. 62 14. 66 39. 25 . 96 172 
LGA ie, | ees eis ieee 3 | 2,533. 44 | 2,175. 25 358. 19 14.14 87. 31 3. 05 159 
1920-218 trie Pay: 3 | 1,498. 25 | 1,384. 50 113. 75 7. 59 1.50 -10 165 

Botale Be Pas ee oy| 0 ose 10, 033. 50 | 8,736.94 | 1,300.56 |........-. 220, OO|eLd eget. eee 
PAS EVA TO Sicha e 5 fe min le ceees eels les SOE SOc SS ee 1 PAG ial eee 2.19 166} 

Porto Rico: 2 
1910-20 is. Sf o ereciz cs. 3 | 2,429.06 | 2,111.31 317. 75 13. 08 18. 00 . 85 151 
BOZO 21s see ens 3 | 1,497.50 | 1,336. 50 161. 00 11. 42 5. 25 3. 50 166 

a S177 ieee Sac aR ple A las 3, 726. 56 | 3, 447. 81 41S (Or sso cites yy 5h ae aa ee ae 2 
FAVOCLAT DR & sacar age SAA oc eee tn alt wae ogee | 22 82h | Pee. peek. S . 62 | 158} 
1 Results for three years only. 2 Results for two years only. 


For the Southern Queen the average storage period was 1614 days, 
the average shrinkage 11.79 per cent, and the average decay 0.40 per 
cent. The figures for the Nancy Hall are for three years only and 
show an average shrinkage of 9.67 per cent and 0.63 per cent decay 
for the average storage period of 1654 days. The work on the Big- 
Stem Jersey was carried on for four years and showed 12.96 per cent 
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shrinkage and 2.19 per cent decay for the storage period of 1662 days. 
The results with the Porto Rico variety for two years showed 12.82 
per cent shrinkage, with 0.62 per cent decay for the storage period 


of 1584 days. 
SUMMARY. 


With careful handling it is possible to store and keep sweet pota- 
toes for four months with losses as low as 7.52 per cent from shrink- 
age and decay. With ordinary commercial handling these losses ran 
as high as 20.40 per cent and averaged 10 per cent. (See Table 1.) 

Sweet potatoes stored in houses lost from 0.5 per cent to 2 per cent 
from decay, while hke sorts stored in banks and pits showed a loss 
of from 4 to 40 per cent. (See Table 2.) 

Sweet potatoes injured in harvesting and handling lost 28.13 per 
cent by shrinkage, and stock that was carefully handled lost 13.83 
per cent. (See Table 3.) 

Sweet potatoes sorted from time to time during the storage period 
showed greater losses from decay than those not sorted. (See Table 4.) 

Storage tests with single crates of each of all the important va- 
rieties of sweet potatoes showed that the shrinkage during the curing 
period varied from 6.07 to 10.27 per cent. The average loss in weight 
for all varieties for the storage period was 16.52 per cent, the lowest 
being 12.96 per cent and the highest 21.01 per cent. (See Table 5.) 

Sweet potatoes stored at 50° to 55° F. lost 13.83 per cent in weight; 
those stored at 55° to 60° F. lost 15.27 per cent, and those stored at 
60° to 65° F. lost 15.70 per cent. (See Table 6.) 

In these experiments sweet potatoes of the Nancy Hall, Southern 
Queen, and Big-Stem Jersey varieties stored in crates showed greater 
shrinkage than similar stock stored in bins. (See Table 7.) 

The average temperature in bins filled with sweet potatoes is 
higher than that of the surrounding air. (See figs. 3 and 4.) 

When stored in bins under uniform conditions the Southern Queen 
variety showed the least decay, the Porto Rico and Nancy Hall were 
about equal, and the Big-Stem Jersey decayed most of any of these 
four varieties. In shrinkage the Nancy Hall was lowest, the South- 
ern Queen next, the Porto Rico next, and the Big-Stem Jersey was 
highest. (See Table 8.) 
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